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ABSTRACT 
This thesis is concerned with perceived upper management attitudes 
regarding safety, and their effects on the project managers of a construction 
company. To study these effects, surveys were sent to 46 project managers of a 
large general contractor with offices all over the United States. 
The first part of the survey was designed to capture the project managers' 
educational background and their current backlog. The second part attempted to 
measure project managers' behavior and attitude towards implementing and 
executing the company's safety policies. In addition, the project managers were 
asked to provide their opinion of the strengths and weaknesses of the current 
safety program and suggestions for improvement. The questions were qualitative 
as well as quantitative in nature, and the quantitative responses were analyzed 
) 
with SPSS. 
32 participants responded, which equals a response rate of approximately 
70%. The responses showed that project managers understand the need for safety, 
but that they perceive upper management to place a greater emphasis on budget 
and schedule. Since their evaluations are based mainly on budget and schedule 
performance, and only for a small part on safety, they will emphasize budget and 
schedule before anything else. Upper management should change the evaluation 
procedure to reflect the emphasis on safety and to demonstrate that they practice 
what they preach. In addition, this study obtained some valuable suggestions for 
an improvement of the safety and training programs for field personnel. 
This study also demonstrates that the implementation of policies will be 
hindered, if not made impossible, if the background, i.e. the reason for the policy is 
not explained and understood. 
Many companies operating in construction and manufacturing 
environments probably face similar concerns. However, these results should be 
understood in the context of this study, and may only be valid for contractors of 
similar size and organizational structure. 
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CHAPTER 1. INTRODUCTION 
Construction - A, Dangerous Occupation 
The construction industry has become increasingly aware of the 
importance of safety planning and design in construction processes. 
Companies spend vast amounts of money trying to improve their safety 
program to satisfy insurance and government agencies. Most companies have 
come to realize that an investment in safety will probably not bring immediate 
benefits, but provide for long-term savings by reducing and avoiding costly 
lawsuits arising from injuries during construction. The construction industry 
has one of the highest injury and fatality rates in the United States. In 1998, 
while the industries overall experienced a drop of 1 % in unintentional deaths at 
work, the construction industry experienced an increase of 1 % to have a fatality 
rate of 13.9 deaths per 100,000 workers- a sad third place behind the 
mining/quarrying and agriculture industries {see Table 1.1)1. However, the 
construction industry has come a long way since 1970, when the Occupational 
Safety and Health Administration {OSHA) was introduced. Appendix D shows 
fatal workplace injuries in the construction industry since 197819. 
Reasons for this increase are manifold. Among many others, the 
construction industry has benefited from the great economic expansion that 
began in the mid-:-nineties. Time pressure and monetary repercussions for late 
finishes are greater than ever. Construction has also benefited from the 
invention of new machinery, which are capable of speeding up the process, but 
require proper training to be used effectively. So what can be done to minimize 
and avoid injuries? A first step is an effective safety program. Many factors of a 
company's financial performance, such as insurance rates, depend on safe 
performance. A good safety program is also a great public relations tool that 
attracts new customers, and increases reputation within the industry as well as 
the public. Therefore, it is elementary to a successful construction company to 
develop and maintain a good safety program. But what constitutes a good and 
effective safety program? How will a company know if it works? Many times 
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good ideas are not carried out effectively due to poor implementation, change of 
personnel, reduction in funding, or simply disinterest. 
This was the case with a general contractor, hereinafter given the 
fictional name ABC, with offices throughout the US, which had a 1998 
contracting revenue between $ 500,000,000 and $600,000,0002 • The company 
changed key safety management during 1999, which induced many changes in 
the safety program. 
Table 1.1. Unintentional Injuries at Work by Industry, United States, 1998 
Industry Division Workersa Deathsa Change Deaths per Disabling Disabling 
(000) from 100,000 Injuries Injuries 
1997 Workersa per 100,00 
Workers 
All industries 132,772 5,100 -1% 3.8 3,800,000 2,862 
Agricultureb 3,450 780 -2% 22.1 140,000 4,058 
Mining, 618 150 -4% 24.3 30,000 4,854 
Quarryingb 
Construction 8,045 1,120 +1% 13.9 410,000 5,096 
Manufacturing 20,666 660 -3% 3.2 650,000 3,145 
Transportation 7,713 920 -1% 11.9 380,000 4,927 
and Public 
Utilities 
Tradeb 27,087 450 -(C)o/o 1.7 730,000 2,695 
Servicesb 45,575 680 +1% 1.5 900,000 1,975 
Government 19,618 340 -(C)o/o 1.7 560,000 2,855 
a Deaths include persons of all ages. Workers and death rates include persons 16 years and 
older. 
b Agriculture includes forestry, fishing, arid agricultural services. Mining includes oil and gas 
extraction. Trade includes wholesale and retail trade. Services include fmance, insurance, and 
real estate. 
c Less than 0.5%. 
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Objectives and Tasks 
The new management was particularly interested in the effectiveness of 
the ZIP (Zero Injury Process) program. This program, introduced in 1996 and 
implemented in 1998, uses a behavior modification approach to emphasize and 
reward safe behavior. To achieve this behavior modification, ZIP uses these 
four d~ferent components: 
1. Frequent observation of safe behavior on jobsites. 
2. Consistent measurement of observed behavior and benchmarking. 
3. Training of workers who exhibit unsafe behavior. 
4. Establishment of incentives and rewards for workers 
demonstrating safe behavior . 
. The actual field implementation requires the superintendents to fill out one ZIP 
scoring card per week and return it to the office.- If all workers in a crew 
perform 100% safely within their categories, they are given a small reward, 
usually consisting of gift certificates, tape measurers, and similar items. While 
these components follow fundamentally the plan, do, check, act sequence found 
in many process or continuous improvement methods, their actual . 
implementation showed none of these four components sufficiently. 
This program is based on the behavior modification approach. This 
approach is based on the belief that only a modification of behavior will result 
in long-term changes. The individual must understand what they are doing 
wrong and why it is unsafe. The original objective of this study was to answer 
the following fundamental questions: 
1. Does the use of the ZIP process, as currently implemented, have an 
impact on behavior? 
2. Do toolbox talks have an impact when coordinated with problems 
· shown by the ZIP process or are they completely independent systems 
for improving safety? 
3. What is the effectiveness of current safety incentive schemes as 
evaluated from the ZIP analysis? 
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During a field study that consisted of interviewing project superintendents and 
project safety officers and scoring ZIP cards independently of the project 
personnel, it wa~ __ 4is~overed that few projects (approximately 20%) incorporated 
the ZIP process in their project safety plan, and that this would not provide 
,:-- . - ·- -
sufficient data for the context of this study. 
The general question of what could be done to improve safety on 
construction jobsites still remained. One notion common to all superintendents 
was the importance of the project manager in determining project_safety. While 
the. project managers typically operate remotely from the jobsite, they carry 
most of the responsibilities for the safe performance of the workers. It is they 
who draft a job-specific safety plan, and who ultimately will be held responsible 
for any injuries on the job. Therefore, it should be naturally in the interest of 
the project managers to do everything to ensure that safety is given a very high 
priority on any project they manage. However, is this interest really in place? 
This underlying question led to the study with the purpose to state the safety 
attitude among project managers of ABC. The objectives of this study are: 
To outline and define the current safety attitude among project 
managers 
To compare project managers' attitudes and perceptions to their 
safety performance 
To achieve these objectives, the study was organized into the following tasks: 
· Development and design of a survey to capture current perceptions 
among project managers; 
Design of an accounting system for injuries based on their impact on 
time; 
Comparison of project managers' attitude and perception with their 
safety performance; and 
Summarize report with findings, conclusions, and future research 
and implementation guidelines. 
5 
Current Company Practices 
ABC has always maintained a strong focus on safety. Because they 
understand the meaning, importance, and influence of safety on other aspects 
of the business of construction, this firm devotes a significant amount of time 
and resources to safety. With the recent change of safety management, an 
outside evaluation of current practices became necessary to provide input to 
the new management and guide them in their development of future safety 
strategies. Following are some of the most important current safety policies 
anchored in the corporate safety manual: 
Zero Injury Process (ZIP), Toolbox Talks (a weekly tutorial of jobsite 
dangers selected by current work performed) 
Project Safety Officer (PSO) program (a designated safety official, usually 
a laborer-type employee, who enforces safety practices and assists 
superintendent with administrative issues) 
Weekly safety reports (a summary of safety-related activities and 
incidents on the jobsite) 
Accident and near miss reports (detailed description of accidents and 
hazard-creating circumstances, interviews with witnesses) 
Equipment inspection records (condition of equipment used on jobsites) 
Corporate safety inspections (unannounced site visits by corporate 
personnel; a copy of noted safety violations is provided to the site and all 
violations must be corrected within a certain time) 
Subcontractor safety violation report (official notice with detailed 
description to subcontractor that hazardous behavior must be 
discontinued in order to receive payment) 
Safety glass policy (wearing of safety glasses while performing work 100% 
of the time; also effective for inspectors, visitors, etc.) 
Hard hat policy (hard hats must be worn 100% of the time) 
Protective clothing order (must wear a minimum of jeans, t-shirt with 
minimum 4" sleeves, and safety boots in any weather) 
6 
It should be expected that most of these are practiced and enforced on current 
jobsites. While all of these emphasize the need for safety, some of these policies 
may be more effective and efficient than others. The main goal of this study is 
to distinguish these and amplify them according to the needs and desires of the 
project managers. 
Economic Aspects 
One of the major tasks of the safety professional is to make the safety 
program cost-effective. It is undoubtedly difficult to measure a cost-benefit 
ratio of a safety program, since the full cost of injuries may not be known for 
years to come, and many costs are also very subjective - just imagine the value 
placed on the loss of a limb, which can range from several thousands of dollars 
up to millions. Since it is not only difficult, but also impracticable to measure a 
cost-benefit ratio for safety programs, one should rather look at a cost analysis 
of the earning power of hazard prevention: studies have shown that workers 
operate at higher productivity levels if they feel safe3. This study will not· 
attempt to measure any earning powers, since it constitutes a whole different 
and complex study itself. The author just wishes to remind the reader of the 
potential earnings of a well-functioning safety program. 
Some contractors feel that the insurance they buy will neutralize the 
effects of a faulty safety program. A caveat is appropriate here, as there are 
several important issues one must consider in examining this thought: 
1. What will the cost of.insurance add to the cost of construction? 
2. How likely is it that the insurance will cover any or all actual losses 
associated with an incident? 
3. Will there be any technicalities or loopholes that insurance companies 
can use to avoid payment? 
4. Does the insurance company provide guidelines on hazard prevention 
that will reduce the cost of the premium? 
5. Will the contractor actually buy insurance on his own? 
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The last issue considers the possibility of the owners providing insurance for 
the project, because they might be able to buy coverage at a lower premium 
than the contractor. 
The bottom line of realizing monetary benefits from a safety program is to 
understand that for a truly effective safety program, everybody in the company 
-from the Chief Executives to the workers at the operating level- must receive 
the same information. Management that does not share the hazard information 
will find themselves at an economic disadvantage, because they are unable to 
keep up with more progressive companies in terms of reputation among clients 
as well as current and potential employees. 
This concludes the first chapter of this thesis. Chapter 2 provides an 
overview of prior safety management research, project managers' role in 
executing safety programs, and a guideline to planning for safe construction. 
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CHAPTER 2. LITERATURE .. REVIEW 
History of Construction Safety Studies 
Ever since the creation of OSHA in 1970 has there been an increasing 
interest in improving occupational safety. OSHA imposes rules and regulations on 
industries in order to decrease possible hazards, and fines noncompliant 
companies. The construction industry, inherently dangerous, has been targeted 
especially hard - with due reason, as injury statistics presented in Chapter 1 and 
Appendix D have shown. Due to the increasing costs of worker compensation and 
OSHA fines firms have looked to researchers to investigate project safety success. 
Much of this research has been rather descriptive, and has identified factors 
associated with improved construction safety performance. Jasetskis, Anderson, 
and Russell summarized previous research in the field of construction safety (Table 
2.1)4 • 
This summary of previous safety research demonstrates that the authors 
agree on many factors associated with safety success: 
Company managers' awareness of safety practices and problems: their 
involvement and support emphasize the importance of safety. 
Job site visits and inspections: increases awareness and emphasizes 
safety as a fundamental element of company philosophy. 
Formal safety orientation: decreases incidence rates for new hires, which 
typically account for a disproportional high percentage of injuries; and 
establishes a safety culture among the workforce. 
Retaining workers longer: the prolonged exposure to a certain safety 
culture within a company or with a supervisor leads to an increased 
development of such culture, which in turn increases awareness and 
decreases accidents. 
Less pressure on supervisors: increased pressure makes people prone to 
mistakes. 
Healthy, but friendly competition between crews: too much competition 
between crews increases pressure to an undesirable level. 
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Table 2 .1 Summary of Prior Safety Research 
Year (1) Author(s) Summary of research Key factors associated with safety success (4) 
(2) (3) 
1976 Levitt and Related to top-management role Company managers' awareness of safety 
Parker5 in reducing construction problems. 
accidents. Evaluation of superintendents based on 
safety performance. 
Top managers pointedly talking about safety 
when they visited jobs had experience 
modification rates (EMR) lower than 
companies in which this was not mentioned 
during interviews. 
Companies that conducted formal safety 
orientation for all new hires had averag_e 
EMR lower than companies that had no 
formal orientation for newly hired workers. 
Incentives based on lost-time accidents 
awarded to workers, foremen, and 
superintendents for accident-free work had 
no effect on safety, according to research 
findings. 
Crews were found to perform work quicker, 
better, and more safely when managers 
insisted on detailed work planning (including 
materials, equipment, manpower, and safety 
1978 Hinze6 Identified safety impact of new 
requirements prior to start of the job. 
Superintendents whose crews had fewer 
worker and turnover rates. injuries were those having larger percentages 
of workers transferring with them from one 
job to the next. 
Safety increases when companies retain 
their employees for more than one year, and 
there are additional safety benefits when 
employees are kept for even longer periods of 
time .(five years in this study). 
1978 Hinze and Found that increased job control General trends suggested more top-
Pannullo7 led to better safety performance. management visits per week lowered the 
injuxy index. 
Injuries tended to be lower than in those 
firms engaging in projects in close proximity 
to the home office. 
Safer companies employed the same workers 
for a longer duration. 
Safety performance improved when more 
workers visited the home office regularly. 
1978 Hinze and Investigated superintendent Increased job-related pressure on 
Parker8 characteristics associated with superintendents led to increased injuries. 
improved safety performance. Superintendents in strong support of job 
competition between crews had more 
injuries than both those who opposed job 
competition and those who were only 
moderate supporters of competition. 
Superintendents who were under pressure to 
complete the job from the home office had 
higher injuxy frequencies. 
1979 Hinze and Investigated supervisor-worker Supervisors who are more flexible in dealing 
Francine9 relationships and how they affect with subordinate conflicts have better safety 
injuxy rates. records compared to their more rigid 
counterparts. 
Safety performance is worse when foremen 
have full firing authority. 
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Table 2.1 (continued) 
Year (1) 
1981 
1982 
1988 
Author(s) 
(2) 
Hinze and 
Harrison10 
Samelson 
and Levitt11 
Hinze and 
Raboud12 
Summary of research 
(3) 
Identified safety program 
practices in large companies 
associated with reduced injury 
frequency rates. 
Identified owner's guidelines for 
selecting safe contractors. 
Identified appropriate means of 
achieving or maintaining 
acceptable safety performance on 
large projects. 
Key factors associated with safety .success (4) 
The corporate safety director hired the field 
safety representative. 
Field safety directors trained their 
subordinate workers. 
The safety directors reported to the president 
or vice president of the company. 
New workers received formal safety 
orientation. 
Safety awards were given to workers. 
Safety awards were given to foremen. 
Owners who involve themselves actively in 
selecting and monitoring safety performance 
of contractors have significantly lower 
accident rates on their construction projects. 
Several owner strategies were found to have 
a significant impact on contractor safety: use· 
of short-term work permits to regulate 
hazardous operations; stressing safety 
during the pre bid site visit; incorporating 
detailed job-specific safety requirements in 
specifications and periodic inspections; 
maintenance of safety records; setting 
ambitious goals for contractor safety and 
rewarding successful achievement of those 
goals; considering safety as a criteria in 
preselecting contractors for bid lists; 
providing safety orientation and training 
materials for contractor's labor and 
supervision for hazardous operations unique 
to the particular project; and developing in-
house owner construction safety personnel 
with the expertise to carry out their tasks. 
Actions such.as requiring contractors to 
delegate safety to on-site personnel, 
examination of safety at jobsite meetings, 
and investigation of accidents were initiated 
by both safe and average owners. 
Placement of considerable emphasis on 
selection of safe contractors by the owner is 
necessary for fewer monitoring and control 
actions. 
+ Employed a full-time company safety officer. 
Strong top-management support for safety. 
Safety meetings were conducted for 
supervisors. 
Supervisor safety performance was 
monitored. 
Specific jobsite safety tours were conducted. 
+ Safety issues were included in regularly held 
coordination meetings. 
Lower incident rates occurred on projects 
that employed sophisticated scheduling 
techniques. · 
Better safety results occurred when the 
owner or owner's representative was 
included in coordination meetings. 
Job pressures (particularly those imposed by 
budgetary constraints) were found to 
adversely affect safety performance. 
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Table 2.1 (continued) 
Year (1) 
1988a 
1988b 
Author(s) 
(2) 
Hinze and 
Figone13 
Hinze and 
Figone14 
Summary of research 
(3) 
Investigated specialty contractor 
safety as influenced by general 
contractors on small- and 
medium-sized projects. 
Investigated specialty contractor 
safety as influenced by general 
contractors on large projects. 
Key factors associated with safety success (4) 
Superintendents who felt less project 
pressure had safer projects. 
Projects on or ahead of schedule were safer. 
Companies that emphasized other goals in 
addition to profits had safer projects than 
companies only seeking to maximize profits. 
Companies that negotiated a majority of 
their prime contracts had safer projects. 
Several variables related to job coordination 
affected safety positively: smaller projects; 
projects with fewer specialty contractors; 
companies that negotiated a majority of their 
subcontracts; and companies that use the 
same specialty contractors. 
Two variables related to company safety 
emphasis result in safer projects: companies 
whose home offices monitor project safety, 
and concern by top management. 
Two variables related to superintendents' 
concern for workers result in safer projects: 
superintendents who show concern for 
workers and superintendents who provide 
new worker orientation. 
Two variables related to job cleanliness 
result in safer projects: good housekeeping, 
and daily specialty contractor safety 
inspections. 
Significant factors correlated with general 
contractor injury rates: conducting special 
safety meetings for field supervisors, and 
employingfull-time safety professionals. 
Significant factors correlated with general 
contractor safety performance: specialty 
contractor was involved in project meetings 
with the owner; general contractor reported 
directly to the home office rather than the 
district office; general contractor reviewed 
specialty contractor safety programs or 
required them to follow project-wide safety 
programs; project schedules were prepared 
by superintendents or on-site scheduling 
departments; and general contractor 
required the specialty contractor to hold 
"toolbox" safety meetings. 
Factors that tended to show a relationship to 
improved general contractor safety 
performance: the general contractor was not 
experiencing excessive schedule pressure; 
general contractors were located farther from 
their home office; and the general contractor 
investigated all specialty contractor 
accidents. 
Table 2.1 (continued) 
Year (1) Author(s) Summary ofresearch 
(2) (3) 
1993 Liska et al. 15 Identified zero accident 
techniques. 
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Key factors associated with safety success (4) 
+ Safety preproject/pretask planning included 
safety goals, safety person/personnel, hiring 
employees, safety policies and procedures, 
fire protection program, 
accountability /responsibility, and safety 
budget concerns. 
+ Safety training and orientation required. 
+ Safety incentives provided. 
+ Alcohol- and substance abuse program in 
place. 
+ Accident and near-miss investigation 
conducted. 
+ Record keeping and follow-up undertaken. 
Safety meetings held. 
+ Personal protective equipment employed. 
Full-time safety officer: adapts and refines safety strategies to optimize 
performance separately from other officers. 
Sensible project schedules: reflect proper planning and fast adaptation to 
changing environment, which decreases pressure. 
Regular safety meetings: serve as a base for discussions and emphasize 
the teamwork approach; preserve safety awareness. 
Reuse of safe subcontractors: subcontractors who are familiar with a 
company's safety attitude and abide by it often acquire this attitude 
themselves, which leads to fewer accidents. 
Since project managers can certainly influence some, if not most of these 
factors, they represent one of the stepping-stones to a successful safety program. 
They have considerable control over project budgeting and scheduling, and they 
have the authority to enforce safety on the jobsite. Therefore, it should be natural 
that project managers interested in and supportive of safety experience better 
safety performance, which has often been associated with better schedule and 
budget performance as well. 
13 
Project Managers' Influence on Safety 
So how exactly can a project manager influence site safety? Unless projects 
are very large, and can accommodate and afford to have a project manager on-site 
full-time, most project managers control their projects from the home office. But it 
is the project managers who are ultimately responsible for everything that happens 
in the field, including safety. They are the ones that superintendents, architects, 
engineers, or anybody involved in the project turn to when problems arise. The 
project managers make or breakjobsite safety, for they have the power to control. 
Remember that safety must be communicated down from the top through the 
ranks to express its importance and priority. In the U.S., it is highly unlikely that 
a group of construction workers will form a conglomerate demanding safer work 
conditions from the bottom up, since industry and government regulations have 
developed minimum standards. In addition, the perception of "getting hurt is part 
of the job" is still widespread among construction workers. It is the project 
managers' professional responsibility to look out for people in lower ranks, 
including field workers, as part of their performance. 
In their study16, Jaselskis, Anderson, and Russell showed that upper 
management support, measured by number and time spent of meetings between 
upper management and field safety representatives, had a significant influence on 
the company's Experience Modification Rate (EMR), which is a measure of a 
company's accident performance used most often for insurance purposes. The 
more meetings they conducted and the more time they spent in these meetings, the 
lower the EMR. While upper management site visits did not seem to have a 
statistically significant impact on project safety, project managers' construction 
experience did. This experience, measured in years working in construction and 
number of projects of similar size managed, had significance levels of a< 0.01, 
which is equivalent to a confidence level of over 99%. Thus, the more experience a 
project manager had, the lower the recordable incident rate was. Project team 
turnover, defined as the percentage of key personnel changed per year, also 
contributed significantly. The less turnover, the lower the incident rate. If there is 
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a common safety culture within a company, this should be attributed rather to the 
field personnel, as it takes time to familiarize oneself with a new environment. 
All these findings demonstrate that the project manager has the capability of 
influencing safety on the jobsite. But are the project managers willing to go the 
extra mile to provide outstanding safety for their jobs? What.determines their 
willingness to support the efforts of the safety management in any way they can? 
We know from the basics of psychology that people are much more likely to 
respond to policies and programs if they understand why the programs are useful 
and how they are designed. Typically, project managers will play only a small role 
-if one at all- in the establishment and modification of a safety program, even 
though they are the link between office and field, and can provide valuable input. 
Their impression of the safety program will set the tone for the field. The following 
part of this chapter will examine relationships between different levels of an 
organization and its safety program. 
Planning for Safe Construction 
Every company has its own safety program, and probably its own opinion 
about what works and what does not. Many basic elements though seem to appear 
in every company's program, which proves their perceived effectiveness. Typically, 
the safety program starts with a safety-policy statement that outlines the 
company's philosophy on safety and its importance to management. The 
company's highest official, typically the CEO, will sign this document to emphasize 
its importance. In addition, Peyton and Rubio17 identify the following 12 basic 
elements of an effective safety program: 
1. Fit your safety program to the size of your business. Sizes and scopes of 
work vary immensely from company to company. A smaller local firm will 
typically have a less elaborate safety program than a large contractor with 
offices in many regions. Regional labor markets will further influence policy. 
2. Management commitment to safety. This is probably one of the most 
important tools, which can be implemented at very little direct cost. Yet, it 
remains the one tool that consultants find ineffective or even totally lacking 
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when called in to revamp a safety program. Management should clearly 
communicate that safety takes precedence over other jobsite issues, and 
that being cautious does not mean a longer schedule and an increased 
budget. No project is worth the loss of life or limb. This commitment must 
be visible not only through memos and words, but through active 
participation and involvement in safety. To set a good example, the 
company president could attend OSHA training sessions together with field 
personnel. 
3. Clearly defined safety responsibilities. Hardly anybody is capable of mind 
reading, so responsibilities must be communicated clearly and without 
doubt. Everybody is responsible for safety in one way or another, and the 
level of responsibility should be part of the job description, contract, and 
performance evaluation. Oftentimes, the company preaches safety, but does 
not use this aspect when evaluating performance for promotion. This sends 
a mixed signal to employees, as safety does not seem to be as important as 
budget or schedule. 
4. Safety programs need money. Adequate funds must be available to develop 
and maintain an effective safety program. Just as funds must be available 
for research and development or the update of equipment, money must be 
available to continuously update safety. Yet, hardly any balance sheet or 
contract would reflect this point, since safety is a preventive measure and an 
intangible asset. 
5. Leadership by positive example. As mentioned in point 2 above, actions are 
better than lip service. As parents need to set positive examples for their 
children to distinguish between right and wrong, so must management set 
examples for the importance of safety in order to guide employees to treat 
safety seriously. 
6. Open communications. A good safety program welcomes and encourages 
employee input. After all, the program is designed for them, and they are 
the ones exposed to workplace hazards. 
7. Hazard identification and assessment. To determine hazards, formal and 
informal inspections should be conducted on every jobsite. In addition, 
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workers should be encouraged to bring hazards to the attention of their 
supervisors. Formal inspections also serve a second purpose: they remind 
the field supervisor of management's interest in maintaining a good safety 
record. Formal inspections should always be summarized and supported by 
a written report. This report can be standardized with room for specific 
jobsite conditions to save time and money. In addition, these reports may 
prove to be an invaluable tool once an accident leads to litigation. 
8. Active employee participation. Four eyes see more than two, and the eyes of 
all of your field employees will see more than the supervisor's. Once an 
employee reports unsafe conditions, immediate action must be taken to 
remove the hazard, and the employee should be openly commended for 
keeping his eyes open. In addition to sporadic hazard identifications, 
employees should have a regular safety forum with the possibility to voice 
their opinions and ideas. 
9. Planning for safety. Planning for safety starts during the bidding process, 
and does not end until the last worker has left the jobsite. Planning 
includes standardized checklists for safety paperwork, emergency planning, 
and protective materials and equipment. 
10.Employee disciplinary programs. If all intentions of the safety program fail 
and a workers still does not abide by the safety rules, then immediate action 
must be taken to show the consequences of this. violation. Consequences 
can range anywhere from an oral warning to firing, depending of the 
seriousness and repetitiveness of the violation. Disciplinary actions should 
not be kept private as to discourage future violations by other employees. 
11. Safety training. Initial and continuous safety training should be a no-
brainer to any safety professional. Initial training should cover general 
. industry standards (such as OSHA 10-hr. class), company specific rules, 
and site orientation. Continuous safety training should include equipment 
specific training, introduction to new safety products such as PPE or 
harnesses, and updates on industry standards. Supervisory personnel 
should receive more training, since they are the authority in the field. 
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Training can be conducted in-house as well as outside of the company. It is 
usually recommended to use a mix in order to cover a wide spectrum. 
12.Periodic safety performance reviews. Reviews in certain time intervals (e.g. 
monthly) are necessary to monitor performance and detect problems as early 
as possible. The earlier a problem is detected and identified, the easier it 
will be to take corrective action. A review will pinpoint problem areas that 
need further attention. 
These basic elements should be present in any ,effective safety program. But 
what can individual organizational elements of the company do to reinforce these 
basic elements? Peyton and Rubio18 answer this question by addressing the 
relationship between safety and upper management, project management, and 
supervisors. Upper management traits found in several companies with a 
successful safety record include the following six points: 
l. Top management has direct knowledge of the details of the company's safety 
program. Managers are not only aware of current safety practices; they also 
receive and review monthly safety statements. These reports show safety 
performance by project and compare performances with previous cycles. 
The inclusion of accident and preventative costs, if available, will aid in 
evaluating and comparing safety performance. In addition, managers strive 
to eliminate bureaucracy layers that may hinder safety communication from 
the bottom up. 
2. Management emphasizes the safety message. The discussion of safety 
performance becomes an integral part of every general meeting among top 
officials. This demonstrates that the company is not concerned with 
production above all and at every cost. Good safety managers also provide 
positive as well as negative feedback to employees on safety performance 
issues. 
3. Safety used as part of performance evaluations. While most companies use 
factors like timely and within budget completion in evaluating their field and 
office project management personnel, successful safety managers include 
accident statistics and safety attitude as a heavily weighed factor in their 
18 
evaluation criteria. This will ensure that employees take safety as seriously 
as budget and schedule. 
4. Separate safety budgets and accident costs. Companies with good safety 
efforts allocate safety expenditures at the corporate level, and assess 
accident costs at the project level. Allocating safety expenditure at the 
corporate level will help to familiarize top management with the dollar 
amounts needed for a successful safety program and to demonstrate that 
there is no such thing as a free lunch. Assessing accident costs at the 
project level places additional responsibility on the project manager and 
emphasizes the point that the safety record will be a part of the performance 
evaluation, which is usually tied to the bonus program. Project managers 
that exhibit continuously unsafe performance can be tracked and retrained. 
5. Talk about safety. If employees do not get the message, it will not have any 
effect on them. It is therefore important to make safety a part of daily 
discussion at every level in the company. 
6. Implement safety planning. In today's increasingly more complex world, 
planning is the key to everything. Just as you would not start to execute a 
project without a detailed schedule, you should not try to implement safety 
without an actual, written plan that employees can refer to. 
While top management sets an organization's safety policies, field 
management will implement and enact it. Successful project managers share the 
following traits: 
1. Care about people. Because project managers care about the safety of their 
people, they earn their respect and willingness to participate. This leads to 
a win-win situation for both management and craft workers. Mutual respect 
and concern for each other aid in conflict resolution and compromising. 
2. Display strong safety attitudes. Managers who understand the importance 
of safety and its influence on their performance evaluation tend to take 
safety more seriously and pay more attention to it. This results in fewer 
accidents and injuries. 
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3. Incorporate job safety planning. Incorporating safety into the planning stage 
of a project helps in identifying and eliminating potential hazards before 
injuries occur. This planning includes consideration of safety equipment, 
safe work procedures, and safeguarding the site. 
4. Take part in the safety effort. Managers acquire a taste for safety by 
involving themselves in day-to-day safety activities. This includes 
participation in safety meetings on the jobsite as well as in the office, and 
conducting and reviewing inspections, which helps to establish contact with 
the field personnel. 
5. Maintain open communications. Accessibility is a major advantage in 
communicating safety. Employees who feel that their superior is concerned 
with jobsite problems and conditions are more likely to bring new ideas or 
problems to attention. 
6. Know about site safety. A project manager who preaches site safety without 
knowing specialty site conditions and problems is not credible and will not 
be able to convince the site supervisor to make safety a priority. 
As upper management provides the lead for project management, so does 
project management provide the lead for field management. Superintendents are 
in charge of the day-to-day operations in the field. They are part management, 
part worker, and have usually acquired their rank by proving to be an exceptional 
worker and foreman. If they do not believe in safety, how can we expect the field 
force to believe in it? Peyton and Rubio20 believe that superintendents with good 
safety records share the following traits: 
1. Viewing safety as worthwhile and workable. Safety does not need to be a 
hindrance or added burden in daily operations. Supervisors understand 
that safety has the potential to increase productivity and therefore improve 
schedule and budget. 
2. Leadership by example. Safe supervisors understand, accept, and practice 
the company's safety rules. They exhibit a positive attitude towards safety, 
and expect others to follow their example. If a worker practices unsafe 
' behavior, they correct him whenever they notice it. 
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3. They integrate safety into all phases of the job. Safety does not start when 
the first crews arrive at the jobsite, but long before that. The site must be 
secured to minimize risks to workers and by-passers. 
4. They do not ignore near-miss occurrences or dismiss minor injuries as 
unimportant. They follow up on near-miss cases and minor injuries to 
eliminate the hazards that caused them. This precaution serves as an 
insurance to minimize future accidents that might occur due to the same 
causes. 
5. They care about their crews and take pride in their work. Safe supervisors 
will make sure that everybody is on the same page when it comes to safety. 
They will not cut new employees any slack, but rather discuss safety 
procedures and policies with them and assign them to long-term employees 
that show good safety attitude. 
6. They have control over themselves. Supervisors who lose control in stress 
situations are unfit to manage people in the field. A good supervisor will 
stay outwardly calm and work to find a solution rather than to blame. This 
positive behavior will reflect on the employees, because it gives them a 
feeling of security. 
This concludes the literature review conducted for this study. Chapter 3 
outlines the format of the study and the data collection and analysis carried out to 
support the results section of chapter 4. 
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CHAPTER 3. MATERIALS AND METHODS 
Sample 
The population sampled in this survey consists of project managers 
currently working for divisions of ABC. The administrator of the survey requested 
a list of current project managers by division and level of position (Assistant Project 
Manager, Project Manager I, Project Manager II) from safety management. The 
information on the list is believed to be accurate and complete as of July 2000. A 
total number of 46 subjects in eight divisions were identified. 
Survey Development and Design 
Since the aim of the survey was to determine project manager commitment 
to and influence on safety, the survey was broken down into two parts. The first 
part, titled General Project Manager Infonnation, was primarily concerned with the 
educational background of the project manager. The underlying hypothesis here is 
that project managers with a higher level of (safety) education have a better 
attitude tow~ds safety importance and therefore tend to give it higher priority. In 
addition, this part asked for experience within ABC and with other construction 
companies to determine if project managers had ever been exposed to a different 
safety culture. The type and the length of position held were requested. This may 
help gain an understanding of how safety attitude develops as assignment and 
responsibility levels change. Finally, the survey requested information about the 
number, type, and contract amount of projects managed within the past year. 
Since approaches to safety planning may vary greatly depending on the size and 
type of a project, this information was needed to explain motives behind distinct 
approaches to safety planning as well as different attitudes towards individual 
. . 
parts of the safety program. Please refer to Appendix A for this part of the survey. 
The second part of the survey, titled Project Manager Safety Survey, was 
concerned with the details of the current ABC safety program. The project 
managers were asked to rate the importance of several project characteristics to 
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them personally as well as to ABC. They were also asked to identify perceived 
strengths and weaknesses of the current safety program and encouraged to 
suggest remedies and improvements. The survey paid special attention to 
implementation procedures, since the ZIP program has shown how ineffective 
implementation can hinder and even destroy a program from the start. Another 
section was concerned with the project managers' process of qualifying and 
choosing subcontractors as well as subcontract buyout. Finally, the survey asked 
for the process of developing a project-specific safety plan and the budget used to 
accommodate this plan. 
Before the survey was actually administered, it was tested on a senior 
project manager for ABC and modified accordingly. 
Data Collection and Analysis 
Data were collected through two methods: the personal interview and a 
mailed survey. In either case, the subjects were promised that their answers would 
remain confidential and would only appear in a general summary. To ensure 
confidentiality, the subjects were identified by a randomly assigned number rather 
than by name. The participants were also told that the survey was conducted by 
Iowa State University for ABC, but that the researcher was not associated with 
ABC. As in many surveys, participation was completely voluntary, but safety 
management sent a memo to division managers stressing the importance of this 
survey and requesting assistance in notifying project managers. 
The safety management and the researcher preferred personal interviews to 
mailed surveys, since one can usually extract and target the desired information 
more easily. Therefore, the researcher decided to conduct personal interviews with 
participants within a 60-mile radius and to mail out surveys to any other 
participants. However, the study was co~ducted during the summer, and most 
project managers had such· a tight schedule that they preferred to answer the 
survey via mail. The researcher asked for the survey to be returned within two 
weeks of receipt. If the survey had not been returned by the estimated due date, 
the researcher reminded the participants by phone or e-mail. 
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The analysis of the quantitative answers of the survey was performed 
according to standard procedures by establishing the range and computing mean, 
median, mode, and standard deviation. Exact answers to qualitative questions 14, 
23, 24, 25, 26, and 27 of the Project Manager Safety Survey can be found in 
Appendix C. 
Finally, the answers of individual subjects were to be compared to their 
safety performance during the last year (1999). The rating of the safety 
performance was based on the number, type, and seriousness of injuries that 
employees sustained on any of the subject's projects during that time. Safety · 
management of ABC provided the accident data used to evaluate safety 
performance. Injuries were weighed differently according to their results produced. 
The data divided injuries into four categories according to their results with respect 
to time: lost time (LT), restricted duty (RT), medical treatment necessary (MT), first 
aid necessary (FA). A first aid case is valued at one point, while a medical 
treatment will be counted as two points. To calculate the score from restricted 
duty, multiply the number of days that the employee worked restrictedly by three. 
To calculate the score from lost time, multiply the number of days that the 
employee could not work by four. If the number of days on restricted duty or lost 
time were not known, they were assigned a default value of 15. The total score 
consists of all the individual scores from the four categories. This total score is 
than divided by the total contract cost of all projects in millions of dollars to arrive 
at an average score per million budgeted. This procedure is necessary to normalize 
the scores, which is needed for effective comparison. The author realizes that the 
cost of most of the projects would be counted twice or more, since only very few 
projects will actually begin and end during the year 1999. For the purpose of this 
study; which uses only 1999 data to get a snapshot of projects and performance, 
this procedure will be adequate, since this project can be considered a pilot study 
to determine the need for additional studies. A better comparison could have been 
made by direct work hours accumulated for the project. Since ABC's accounting 
system is very detailed and breaks down costs according to many different codes, it 
proved too difficult for the researcher in the limited amount of time to obtain all the 
direct work hours expended on each project in the study. An additional limitation 
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is the use of a default value of 15 for the unknown number of days in restrictive 
duty or lost time incidents. This number may be too high or too low, but the 
researcher could not obtain average values and accompanying statistics to develop 
a scientific number due to lack of time and no current company policy to track 
these statistics. Figure 3.1 shows how to calculate a safety score according to this 
weighting scheme (hypothetical data were used). 
The method used here to arrive at a safety performance score is purely 
empirical, and should only be used with respect to this study. Other weighting 
schemes may be more appropriate for studies with a different perspective. 
This concludes chapter 3. Chapter 4 presents the statistical results of the 
survey, summarizes them, and interprets the answers and numbers obtained. 
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Available injury data from all projects managed: 
1: Arm Fracture, LT, 21 days 
2: Hernia, MT 
3: Cut Finger, FA 
4: Sprained Ankle, RT, 5 days 
5: Concrete Bum, MT 
6: Twisted Ankle, RT 
7: Back Strain, LT 
Total amount of all contracts:$ 34,232,000 
Overall Safety Score: 
Injury Number 
1 
2 
3 
4 
5 
6 
7 
Total 
Weighing Factor 
4 
2 
1 
3 
2 
3 
4 
Number of Daysa, b 
21 
1 
1 
5 
1 
15 
15 
· Safety Score per $1 million contract amount: 6.11 
Score 
84 
2 
1 
15 
2 
45 
60 
209 
a Since no additional information was provided, First Aid and Medical Treatment 
cases are assigned a value of one for the number of days. 
b If the number of days for lost time or restricted duty are not given, 15 is assigned 
as default. 
Figure 3.1. Calculating Safety Performance 
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CHAPTER 4. RESULTS AND DISCUSSION 
General Remarks 
The researcher mailed out the survey during the first week of August 2000. 
The survey requested a response date of August 24, 2000. As of September 12, 
2000, 32 out of the 46 project managers had responded, a rate of 69.6%. Of these 
32, 28 project managers had completed the survey, two project managers had 
participated in an interview, and two project managers responded that they did not 
wish to participate in the study. In the beginning, the researchers had hoped to 
achieve a one hundred percent response rate, but during the progress of the study 
it became evident that the questionnaire would have to be analyzed as a sample-
population study. In addition, not every participant responded to every question or 
responded in a way that indicated an understanding of the question. A number of 
ambiguities could be cleared through telephone follow-ups, but some responses 
remain unanswered or ambiguous. The analysis neglects these ambiguities and 
declares them as nonexistent. 
General .Project Manager Information 
The general project manager information questionnaire consisted of four 
parts: educational background, experience, recent project information, and a 
miscellaneous section. The numerical results are presented according to that 
order. Table 4.1 summarizes the educational background, such as average years 
of formal education received. Table 4.2 describes the average experience level of 
the participants. Table 4.3 provides information about the magnitude and type of 
construction managed by the participants during 1999 (including start-ups and 
close-outs). Table 4.4 summarizes the project managers' perception of support of 
safety by upper management and their own attitude towards safety. 
Table 4.1 shows that ABC keeps its employees updated with recent safety 
training and methods, since almost 90% were trained within the past two years. 
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Table 4.1 Educational Background of the Project Manager 
Characteristic 
Average number of years of education (includes general school system, 
colleges, vocational training) 
Maxim.um 
Minimum 
Standard Deviation 
% with GED or equivalent 
% with Associate's degreea 
% with Bachelor's degreea 
% with construction-related major (with degree) 
Average number of safety training hours 
Maxim.um 
Minimum 
Standard Deviation 
% who received their last formal safety training 1998 or later 
a Several participants had both an Associate's degree as well as a Bachelor's 
degree. 13.3% did not have a college degree. 
Value 
16.3 
18 
12 
1.26 
100.0 
13.3 
76.7 
96.2 
45.1 
280.0 
8.0 
52.0 
89.7 
It is interesting to notice that a large variance exists in the intensity of safety 
training. This may be due to the length of employment with ABC or other 
contractors, since the questionnaire asked for the estimated overall number of 
hours of safety training received. A 95% confidence interval for the number of 
safety training hours received ranges from 25.7 to 64.5, which is very wide in the 
context of this study. A one-sample t-test with a test value of 45.1 hours, the 
sample mean, must be rejected at a confidence level of 95%. A correlation 
calculation was carried out to see if the years of formal education are related to the 
hours of safety training received. This is based on the assumption that project 
managers may attend more safety training if they wish. The correlation coefficient 
of tllis pairing was calculated to be 0.02, so we cannot say that a longer course of 
formal education increases or reduces the desire to obtain more safety training. 
Project managers' attitude towards safety (Table 4.4) also does not seem to be 
related to the hours of safety training received, since the correlation coefficient here 
is 0.26. The correlation coefficient between project managers' safety attitude and 
years of formal education is -0.16, which indicates no correlation. 
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Table 4.2 Project Manager Experience 
Characteristic 
Average number of years in construction 
industry 
Maximum 
Minimum 
Standard Deviation 
Average number of years with ABC 
Maximum 
Minimum 
Standard Deviation 
Average number of years as PM (all employers) 
Maximum 
Minimum 
Standard Deviation 
Value 
15.2 
36.0 
4.0 
8.2 
7.7 
25 
1 
6.4 
4.0 
19.0 
1.0 
4.1 
Correlation a 
0.17 
-0.03 
0.18 
a The correlation value refers to the correlation with the project managers' safety 
attitude. 
Table 4.2 shows a wide range of experience between the project managers of 
ABC. This was to be expected, since the study encompassed all levels of project 
managers, from assistant PM to senior PM. Again, 95% confidence intervals for the 
three population parameters are quite wide, which means that the researchers 
cannot infer enough useful information about the entire ABC project manager 
population. One-sample t-tests for the three population parameters with the 
respective mean as the target value must be rejected. Correlation calculations 
were again carried out between each of these parameters and the project managers' 
attitude towards safety. None of the parameters has a high correlation with the 
project managers' attitude towards safety, as indicated by the correlation score in 
the third column of Table 4.2. 
Table 4.3 shows some details about the projects that the project managers 
in this study managed during 1999. Large ranges can be observed in the number 
of projects and their cost, which reflects the many different types of work that ABC 
performs. 
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Table 4.3 1999 Projects 
Characteristic 
Average number of projects managed during 1999 
Maximum 
Minimum 
Standard Deviation 
Average cost of all projects managed by one project manager($) 
Maximum 
Minimum 
Standard Deviation 
% who managed one type of construction exclusively 
% who managed three or more types of construction 
% who get involved during design phase or earlier 
Value 
5.6 
25 
2 
5.1 
30,978,000 
166,000,000 
3,000,000 
39,719,000 
23.3 
13.3 
75.9 
Does the size of a project, indicated by its dollar value, change a project 
manager's safety perception? The answer is no. Assuming that the dollar value of 
projects in 1999 is a good predictor of the dollar value that will be contracted in 
2000, and that the safety perception did not change significantly from 1999 to 
2000, the correlation coefficient between the attitude and the size of the projects is 
-0.01. Table 4.3 also shows that most project managers have the possibility to 
suggest changes in the design to improve safety, as nearly 80% of the project 
managers get involved in a project during or even before the design phase (this also 
indicates that ABC primarily obtains its wo_rk as negotiated contracts instead of 
hard bids). 
One final question remains: Does the perceived support of safety by upper 
management influence project managers' safety attitude? Table 4.4 shows the 
statistics of this question. The correlation score between the two parameters is 
0.11, which indicates that the project managers' attitude towards safety is hardly 
influenced by their perception of management's support. However, after 
conducting a paired-sample t-test to establish if the means are similar, this 
hypothesfa must be rejected, since the significance level of such an assumption is 
only 0.003, which is less than a= 0.05. In confidence intervals statistics, this 
means that 95% of the time, project managers will rate safety 0.17 to 0.73 points 
higher than they perceive upper management's rating. 
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Table 4.4 Project Manager Safety Support Perceptions 
Characteristic 
Average perceived support for safety from 
upper management 
Maximum 
Minimum 
Standard deviation 
Average project manager support for safety 
Maximum 
Minimum 
Standard deviation 
Value (5= very much, l= none at all) 
4.1 
5 
3 
0.6 
4.5 
5 
4 
0.5 
Project Manager Safety Survey 
The project manager safety survey was not specifically divided into subparts, 
and consisted of questions with qualitative and quantitative answers. The 
researcher first looked at quantitative answers. Table 4.5 summarizes questions 1 
and 2 (see Appendix B). No significant differences can be observed between project 
managers' own rating and the perceived company rating for the importance of 
schedule and quality. A different situation exists for the importance of budget and 
safety. Project managers assume that the company rates the importance of budget 
significantly higher than they do themselves. In addition, while project managers 
assign a similar importance to budget and safety, they perceive management's 
rating of these two characteristics to be very different. The project managers rank 
these characteristics in the following order of importance (from most to least 
important): budget, safety, schedule, and quality. Their perceived management 
ranking from most to least important though is different: budget, schedule, safety, 
and quality, with a wide gap between budget and everything else. What 
implications can be drawn from this result? It can be inferred that 90% of the 
project manager population will rate safety almost equal and up to 0.89 points 
higher than they perceive upper management's rating. With this in mind, one can 
assume that project managers recognize the need for safety, but will not consider it 
a priority until they perceive management to rate safety the same as budget. 
31 
Table 4.5 Management Characteristic Perceptions 
Characteristic Average PM Average 95% Confidence Significance 
Rating (µ1)a Perceived Interval Level (p-
~anagement (µ1- µ2 = M) value) 
Rating (µ2)a 
Budget 4.45 4.83 -0.7l<M<-0.054 0.023 
Schedule 4.07 4.00 -0.44<M<0.58 0.786 
Quality 4.00 3.79 -0.36<M <0. 77 0.467 
Safety 4.38 3.97 -0.062<M <0.89 0.087 
a Project managers were asked to rate importance of these project characteristics 
on a scale from 1 (least important) to 5 (most important). 
In other words, even though they understand the importance of safety, they will 
push for budget first, wh:i.ch in turn means allocating less money to safety. 
Question 3 asked for the method of establishing a safety budget. 21.4% 
establish a safety budget by taking a percentage of another line item (e.g., expected 
direct iabor costs) only, while 64.3% determine the budget by looking at past data 
and use a fixed cost only. 3.6% establish their budget by using a combination of 
past data and percentages, while 10.7% use their "gut feeling." 
The results of questions 4 and 5 are summarized in Table 4.6. They indicate 
that project managers spend relatively little on project safety. The majority of them 
spend less than one thousandth of the budget on safety. While one could assume 
that special projects have a higher percentage as safety budget (since general safety 
precautions, such as fencing, signage, etc. will be needed on a project regardless of 
its size), these numbers show that the opposite is true. The overall trend seems to 
be that a smaller percentage is spent on safety for smaller projects. 
Question 6 asked about the development of the project-specific safety plan. 
37. 9% answered that the superintendent prepares the plan, and 51. 7% said 
specifically that they try to take project-specific hazards into account. 55.2% said 
that the entire project team reviews the suggested plan, and 58.6% answered that 
they distribute the plan to team members and the office. 
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Table 4.6 Project Safety Spendinga 
Project <0.05% of 0.05 to <0.1% 0.1% to <0.5% 0.5% and more of 
Classification budget of budget of budget budget 
Special 41.6% 29.2% 20.8% 8.4% 
(<$1,000,000) 
Typical ($5- 29.6% 29.6% 29.6% 11.2% 
20,000,000) 
a Interpretation guide: The percentages for each project classification indicate the 
percent of project managers who use this spending (e.g., on special projects, 41.6% 
of all project managers use less than 0.05% of the budget for safety, whereas only 
29.6% of all project managers use that percentage on larger projects). 
Table 4.7 summarizes questions 7, 8, and 9. We can see that the ranges are 
again quite wide for these answers, especially for the number of site visits made 
per month per project. The maximum number of site visits of 28 per month per 
project probably indicates that this project manager was on the jobsite full-time, 
which may be necessary for large and complex projects. A correlation calculation 
between the perceived importance of site visits and their execution though shows 
that a higher valued importance of site visits does not warrant a greater number of 
site visits, since the correlation coefficient for this pairing is 0.38. 
Since the safety director of ABC had hinted that many accidents are due to 
the actions of a subcontractor, question 10 was designed to indicate the value of 
safe performance in relation to other factors when selecting a subcontractor. The 
results are shown in Table 4.8. 
To interpret Table 4.8, let us take a look at figure 4.1, which depicts the 
mean values in comparison to their standard deviation. In general, we can say 
that price and schedule are considered to be more important than safety. Not only 
do project managers place a higher degree of importance on them, but they also 
consent more, since the standard deviations are smaller than for any of the other 
criteria. 
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Table 4.7 Summary of Questions 7 through 9 
Average Maximum Minimum Standard Deviation 
Importance of Team 3.73 5 1 1.04 
Tumovera 
Importance of Site 3.87 5 2 0.94 
Visits by PMa 
Number of Site Visits 7.07 28 1 6.57 
by PM per Project per 
Month 
a On a scale from 1 (not at all) to 5 (extremely) 
Table 4.8 Subcontractor Selection Criteria 
Criterion Averagea Maximuma Minimuma Standard Deviation 
Safety Record 3.47 5 1 1.11 
Competitive Contract 4.45 5 2 0.89 
Price 
Quality of Work 4.03 5 1 0.96 
Timely Performance 4.10 5 1 0.92 
Employees of 2.76 5 1 1.16 
Subcontractor 
Past Experience 3.65 5 1 0.92 
a On a scale from 1 (not at all important) to 5 (extremely important) 
With regard to questions 11 and 12, 82.8% of the project managers 
answered that they furnish the subcontractor with a current copy of ABC safety 
rules when awarding a subcontract. 62.1 % also said that they require 
subcontractors to submit written safety plans that incorporate the ABC safety 
process. The ABC safety manual does not seem to send a clear-cut message as to 
how to proceed with safety issues when awarding subcontracts. 
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Figure 4.1 Subcontractor Selection Criteria- Means and Standard Deviations 
Ideally, every subcontractor should be furnished with a copy of the safety 
rules, since the contract provides that they will abide by ABC safety rules. This 
might be used as a defense in later litigations, when the subcontractor can prove 
that the contract made a reference to a document that he or she never obtained. 
More consistency and clarification are needed here. 
Figure 4.2 shows the results of question 13. This question asked project 
managers which safety policy items they emphasized specifically on their projects. 
It is unrealistic to assume that every project manager will ensure that every policy 
is followed one hundred percent of the time. Depending on the support and 
emphasis placed on each policy by upper management, one would expect to find a 
clear-cut ranking of the policy i~ems. This is not the case. Only the Toolbox Talk~, 
a weekly discussion session on ajobsite where present work hazards are 
discussed, are supported by 90% of all project managers, clearly making them the 
most important policy. Second in ranking is a cluster of corporate safety 
inspections, ZIP cards, and accident and near-miss reports. 
100.00% 
90.00% 
80.00% 
70.00% 
60.00% 
50.00% .. 
40.00% 
30.00% 
20.00% 
10.00% 
0.00% 1 
35 
.oc: J;' t: t: b ? 
C §. r~ ff ff -'"~ u0 
0 0 0 ,c: ~!:'; tv :,§ :.§ 
~00 ~· O~rr, V)rr, c,J (lJu 
VJ!J' ~<? _s.--. .p 
:\ ..ci (lJ ·:!; ..... 
,f § ~(lJ ,Q,'o Ii 
,Oo- -~ V)rr, I 
~-- vu ~,· ·$. 00 .::::, l 
:§ 
VJ 
Figure 4.2 Importance of Safety Policy Items as Rated by Project Managers 
Subcontractor violation reports, weekly safety reports, project safety officer, and 
equipment inspection records follow. The reasons that project managers promoted 
these items (question 14) can be found in Appendix C. 
Questions 15 and 16 related to division meetings among project managers 
as well as superintendents to see if they discussed safety and obtained input from 
their colleagues. These meetings could be considered a brainstorming or a 
question and answer session, where much can be learned from somebody else's 
experience. 83.3% of the project managers said that they had regular discussions 
at the project manager level, and 76. 7% said that these discussions were also 
present at the superintendent level. It is interesting to notice that there was not 
always consensus within divisions about these meetings. Some of this can be 
explained by the fact that some divisions perform work covering a vast area, but 
there was also no consensus about these meetings in a strictly local-work division. 
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This does not mean that these meetings do not exist, but rather that these project 
managers do not think that they discuss safety during these meetings. 
Questions 17 through 21 related to the new safety manual that was 
implemented in July 2000. 66.7% reported that they had received a copy, and the 
average time spent in reviewing the manual so far was 2 .3 hours. In one division, 
only 25% of the project managers had received a copy, and only 50% had received 
a copy in another division. 16.7% answered that they had the opportunity to 
participate in the development of the new manual, and the same percentage also 
said that they had already been provided training on the implementation of the 
new manual. This low number can be explained with the short amount of time 
passing between the distribution of the manual in July and this survey in late 
August/ early September. To the question whether they were or will be provided 
training on the individual sections of the new manual, 44.4% answered yes, while 
37 .0% thought they would not be provided any training, and 18.6% said they did 
not know. In another division, 20% answered this question with a yes, while 80% 
answered no. This shows that the corporate safety management must pay 
attention to the promotion of their concerns in order for them to be effective. As 
the safety director said, "you must have somebody to constantly beat the drum." 
Question 22 showed that 50% of the project managers had served or were 
currently serving on a safety committee. While this is a fairly high percentage, the 
company should strive to increase it to 100% ultimately to ensure that safety is 
considered a major aspect of project management. 
The answers to questions 23 through 27 can also be found in Appendix C. 
The qualitative answers given to question 23 suggested that project managers 
wished for more time and training to be allocated to safety implementation, and for 
upper-management support. Question 24 showed that subcontractors are viewed 
as having an important impact on safety, since project managers believe that ABC's 
safety program could be improved by educating subcontractors and preferring safe 
subcontractors through prequalification. Figure 4.3 shows project managers' 
opinion about possible solutions to improving the safety program. 
Question 25 was designed to identify safety policy requirements that project 
managers felt were unnecessary and above OSHA requirements. 
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Figure 4.3 Solutions to Improve Safety Program as Seen by Project Managers 
While items such as the wearing of hardhats and safety glasses one hundred 
percent of the time are above OSHA standards, the project managers did not feel 
that these policies were unnecessary. Questions 26 and 27 attempted to explore 
the perceived strengths and weaknesses of the program. Many project managers 
identified the new safety management as a strength, which shows that ABC has 
taken an important step towards an increase in safety awareness. Lack of upper-
management support was cited as one of the primary weaknesses (see Appendix C). 
This is definitely an area of improvement. Upper-management must be shown that 
safety does not only cost money, but also can save money in the long run and 
attract new clients. 
Limitations 
One of the limitations of this study is obviously the small number of targeted 
participants and the relatively low response rate. This low response rate may 
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introduce non-random losses into the study, which would change the target 
population. For example, if only the project managers who had some interest in 
safety at all answered the survey, then we cannot say that the results are valid for 
the designated population, which included all project managers within ABC, no 
matter whether they are interested in safety or not. Since no planning estimates 
are available from previous studies to compute the number required for either a 
confidence interval or a hypothesis testing with designated power for inferential 
statistics, the researcher cannot state significant differences scientifically. In 
addition, this survey captures only the impressions of project managers and their 
safety attitude within one company that prides itself with its attention to safety and 
its low EMR. Other companies may show a very different response. This survey 
should therefore be treated as a status quo assessment or snapshot within ABC. 
Another limitation is the variability in the level of detail of the responses. 
While some participants took great care in responding to the survey, detectable by 
the amount and quality of comments made, others seemed to have taken very little 
time, apparent through the omission of several questions and a clear 
misunderstanding of the instructions to a question. The data provided had many 
missing variables, and the researcher was unable to fill in all the data during the 
limited amount of time available. 
The researcher asked for top-management commitment in demonstrating 
the importance of this survey, but did not succeed. While the safety director sent a 
memo to the division managers urging the importance of this survey, one of the 
interviewed participants said that he had not heard anything from management 
about this survey, and that he had responded solely to the researcher's inquiry for 
an interview. If a similar survey is considered for future research, then 
commitment should be ensured before the survey is initiated. If at all feasible, 
researchers should conduct interviews in favor of written surveys to.obtain greater 
detail and capture connotations. 
Finally, there is always the possibility that the participants answered not 
according to their true beliefs, but to what they believed the company wants them 
to answer. Although the survey asked for honesty and promised complete 
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anonymity, this may not have been enough to convince participants to answer 
truthfully. 
Valuable data has been gathered in this pilot study that can be used to 
indicate areas of improvement and areas that are already successful. It is now up 
to ABC to use this data to explore further options on how to continuously improve 
the safety program to remain at the cutting-edge level. 
This concludes the results and discussion thereof. Chapter 5 will offer a 
summary and provide recommendations and ideas for future research. 
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CHAPTER 5. CONCLUSIONS 
Summary 
This study examined the perceptions and ideas of project managers on 
safety within ABC. The researcher was mainly interested in the effect of perceived 
upper-management support on the safety consciousness of the project manager. 
Educational background, experience in the construction industry, and current 
project volumes were also considered. The results are as follows: 
• Safety consci.ousness is not homogeneous within the company. Differences 
can be detected at an individual level, and some indicators suggest that 
differences also exist at a divisional level. Divisions with a lack of safety 
awareness have been identified, but are not presented in here for 
confidentiality reasons. These divisions showed lower overall scores for 
safety awareness, and had lower response rates. They were also less 
informed about the proceedings with the new safety manual. 
• Project managers believe in general that the company is more concerned with 
budget and schedule than with safety. They recognize the need for safe 
projects, but do not consider safety a priority in their project execution. 
This may be due to the recent surge in construction and the economic 
situation of the construction industry, which has now undergone expansion 
for several years. Projects tend to be more fast-track, which requires a great 
amount of resource coordination, so other factors such as safety may suffer. 
• Project managers also recognize the importance of a content customer. 
However, clients today seem to be more concerned with budget, schedule, 
and quality, and do not recognize the need for safety yet. They expect safety 
as part of the package, but do not want to immerse themselves in the 
details. Clients must be educated to understand that safety also has a price 
tag, and that it is not only in the interest of the contractor to have a safe 
project, but that it should also be a priority for the client. If the economic 
expansion continues at this rapid pace, the current safety program will not 
be able to keep up with the demand, and more accidents can be expected. 
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Recommendations for Survey 
Companies must refocus on their safety programs. Can their program keep 
pace with rapid construction? Do they devote enough of resources to safety? 
There is no clear-cut answer. In the case of ABC, the first step has already been 
taken. The new safety director and his team have taken steps to educate 
employees on the importance of safety, and to explain to the business units how 
savings can be realized through safe projects. A new safety manual has been 
developed that gained the approval of many. The survey though shows that not 
everybody has received the manual, which is definitely a drawback. If you 
implement new plans, you must ensure that everybody knows about it. It is 
impossible to train everybody at the same time, but the distribution of the manuals 
should not pose a problem. 
There are three more steps that can be taken to improve safety attitude 
among project managers to ultimately increase overall safety: 
1. Ensure that every division is covered and has the same safety 
resources as the others. You cannot expect unity within a division, if 
unity is lacking between divisions. The confusion factor must be 
eliminated. The company has already recognized this need, which 
must be followed by the hiring of a safety professional for each 
division. This procedure should also aid in emphasizing that the 
company truly believes in the importance of safety. 
2. Develop a control system for safety. The safety professional must 
educate the project team and ensure that the same standards are 
enforced on every project. The key word here is enforcement. Policies 
are worthless if nobody controls their implementation and 
enforcement. Currently, there is no incentive for the project manager 
to follow or enforce all the policies. While the yearly bonus is partially 
based on safety performance in addition to schedule and budget, 
safety precautions taken are not rewarded directly. This penalizes the 
careful project manager and demonstrates that safety planning does 
not matter, if an accident occurs. Why should he or she spend all the 
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extra time in ensuring that all necessary precautions have been 
taken? The same is true for superintendents. The incentive system 
must be based on a healthy balance betweenthe amount of safety 
precautions taken and the incidence rate. Unfortunately, this will 
require the more paperwork by the field personnel, but with the 
implementation of new software it should be _possible to minimize the 
amount of input needed to generate reports. 
3. Evaluate the company's safety training program. Training should be 
provided to everybody who will work in the field, including the project 
manager. Since ABC is a union contractor, it should try to lobby the 
union to provide more union-based safety training. Due to the 
general union environment, this will be a rather lengthy process, but 
it should at least be considered and brought to the attention of the 
union leaders. ABC also uses the master program to train employees, 
who fulfil certain criteria, in safety as well as technical processes. 
This is a good beginning, but the company should provide mandatory 
safety training to all employees who work in the field. There are 
several possibilities to achieve this, which may not all be feasible for 
every division: 
Training of new hires: every new employee should take the 1 O-
hr. OSHA course within the first month of hire. Ideally, the 
employee would not work until this requirement is fulfilled, but 
at the current pace of construction and the demand for 
workers, this may not prove feasible. An exception could be 
made if the employee can prove that he or she has taken the 
course during the past two years, which is the period for which 
OSHA-issued certification cards are valid. 
Continuous training of current employees: one superintendent 
suggested that the company should issue pocketsize cards to 
each field employee indicating safety-training areas. If the 
employee has a training session on ajobsite for a specific topic, 
the trainer (often the superintendent) can sign the card to 
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validate the employee's participation. Thus, the 
superintendent at the new job can check areas of deficiency 
and train accordingly, and reduce or eliminate costly overlap. 
There is no need to involve office personnel in this procedure, 
which should eliminate the despised paperwork aspect. The 
signature should also be valid for a specific period, e.g. 18 
months. 
Commitment to training: a certain amount of time should be 
set aside for training each J>eriod. For example, a mandatory 
safety workshop could be held at the same time each month 
that focuses on a different area every time. This would take 
the time pressure of training away from the superintendent, 
and reduce costs by centralizing the training process. In 
addition, upper management could attend these workshops to 
demonstrate that they all embrace the company's commitment 
to safety. 
Finally, there are several ideas that project managers embrace as helpful, 
such as the development of a database of safe subcontractors that should be 
chosen preferentially. The reader is referred to appendix C, which identifies several 
suggestions made by employees. While not all the suggestions are feasible, they 
should all be considered as valuable, and given careful examination. The author 
believes that questions 23 and 24 may be especially helpful in adding and 
changing the safety program. The ultimate goal should be to ensure that safety is 
viewed as equally important by upper-management and project management, and 
it must be made obvious to everybody that upper-management is 100% supportive 
of safety. While this may currently be the case in theory, it is not apparent to 
project managers that safety is an integral part of company philosophy, and is also 
viewed· as such. No amount of written support will convince project managers as 
much as a little demonstrated commitment. This commitment must include 
attendance of safety training, an established control system for safety policy items, 
and an accountability system for compliance and non-compliance. Currently, it is 
in the hand of the project managers to ensure that the safety policy is followed. If 
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the project manager is not committed to safety, he or she will not follow the safety 
policy, and there is no control mechanism in place to correct that. However, the 
project manager should be given some freedom to decide which safety items to 
include in his or her requirements in addition to a certain minimum, as each job is 
unique. 
Recommendations for ZIP Program 
As previously mentioned, the ZIP process is based on the modification of 
behavior. The researcher believes that this is the future of safety programs lies in 
the behavior-modification approach, since other approaches, such as monetary 
incentive programs, have been proven to be successful only to a certain degree, 
after which the effect of more money is neutral. Therefore, it may be valuable to 
keep the ZIP process, albeit not in its present form. The underlying idea is helpful, 
but the implementation did not succeed. Table 5.1 shows the existing concerns in 
the ZIP process and provides ide,as for improvement. 
Table 5.1 ZIP Concerns and Possible Improvements 
Existing Problem 
Not used on most projects 
Negative feelings from field 
personnel 
Incentives not considered as 
valuable 
Suggested Solutions 
• Implementation of control system for all required 
elements of the safety program 
• Explain the background and philosophy of ZIP 
• Tie ZIP performance to project manager bonus 
• Compile monthly comparisons within and between 
projects and distribute to the projects to provide 
feedback 
• Explain the background and philosophy of ZIP to 
aid understanding 
• Consider giving a training seminar to key field 
personnel about the basics of behavior modification 
• Researcher found that field personnel prefer 
monetary incentives to "gifts" such as tape 
measurers etc. Consider a monetary bonus on 
paycheck immediately following the observation 
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Future Research 
This study opens the door for some future research to be done. A follow-up 
study could be conducted after upper-management has demonstrated safety 
commitment. Will the perceptions of project managers change? As a result, will 
they devote more time and resources to safety? 
In addition, it would be interesting to compare the results obtained here to a 
study that included many construction firms to see if they all face the same issues. 
If not, what separates them? 
How will safety change between divisions? Will some divisions still 
demonstrate a greater interest in and commitment to safety, or will safety 
awareness essentially be the same? 
Do project managers with bigger projects perform better or worse than their 
counterparts that manage several small projects? Does the total dollar volume 
make a difference? Is there such a thing as an ideal volume? To measure this, one 
could obtain accident data for a certain period, e.g. two or three years (to provide a 
more accurate average, which is reflective of the project manager) in addition to 
project data such as duration and contract costs. Each incident could be rated at 
a different multiplier, depending on the seriousness of the incident (e.g., a first-aid 
case would receive a multiplier of one, while a lost-time case could be given a 
multiplier of four). Then the incident would be multiplied by the severity 
(multiplier) and the length that this incident affected the project (typically, a first-
aid case would only affect the project for a day, while a lost-time incident may 
affect the project for months). This procedure would then be repeated for each 
incident, summed up, and attributed to each project manager. The sum would be 
divided by the total value of all contracts to obtain a safety-cost ratio. The ratios 
from all project managers could then be plotted against overall contract cost to see, 
whether a trend (i.e. linear, polynomial, or exponential relationship) can be 
determined. This may lead to the determination of a cut-off point for contract cost 
per project managers, above which it is almost certain that the project manager will 
experience an increased number of accidents. 
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These and many more questions remain unanswered as of yet, and would 
provide projects of interest for future studies. 
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GENERAL PROJECT MANAGER INFORMATION 
Educational Background: 
1. How many years of formal education (high school, college, 
apprenticeship) have you completed? Please circle appropriate number. 
10 11 12 13 14 15 16 17 over 17 
2. Did you receive a high school diploma or equivalent? 
Yes No 
3. Did you receive any type of college degree? Yes No 
4. If yes, what level of degree did you receive? Please check all that apply. 
Associate's degree_ Bachelor's degree_ Master's degree_ 
Doctorate_ Specialist_ 
5. Please define your area of degree specialization. 
6. Did you ever participate in any educational safety courses? Please check 
all that apply. 
No safety course_ OSHA training_ Behavioral Safety_ Internal 
ABC training_ 
7. If yes, approximately how many hours of safety training did you receive? 
8. If you have participated in safety training on more than one occasion, 
how often did you go? 
Every two years or sooner __ Every two to four years __ Each of my 
safety training session have been more than four years apart __ 
9. What year did you receive your last formal safety training (either through 
ABC, OSHA or similar)? __ 
Please use the following scale: 
0 - Don't know 
3-neutral 
1-not at all 
4-very 
2-somewhat 
5 - extremely 
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• Experience: 
1. How long have you been working in the construction industry (in years)? 
2. Please indicate all positions you have held outside of ABC and length of 
assignment in years: 
Worker __ Foreman __ Superintendent __ Project Engineer __ 
Project Manager __ 
Other (please specify) 
_____________________ None 
3. How long have you been with ABC (in years)? 
4. Please indicate all positions you have held within ABC and length of 
assignment in years: 
Worker __ Foreman __ Superintendent __ Project Engineer __ 
Project Manager __ 
Other (please specify) __________________ _ 
Recent information: 
1. How many projects have you managed within the past year (including 
start-ups and :finishes)? ____ _ 
2. Which project sizes did you manage during the last year? Please mark 
all that apply and indicate how many in each category. 
<$1,000,000 -- <$5,000,000 -- <$10,000,000 --
<$20,000,000 -- >$20,000,000 --
3. What was the approximate total project cost of all projects managed by 
you within the last year? ___ _ 
Please use the following scale: 
0 - Don't know 
3-neutral 
1-not at all 
4-very 
2-somewhat 
5 - extremely 
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4. What kind of projects have you managed within the past year? Please 
check all that apply. 
Office (three stories or less) ___ Office (> 3 stories) ___ Industrial 
(factories, plants, etc.) __ _ 
Educational (schools, universities, etc.) ___ Hospitality (Hotels, YMCA, 
etc.) ___ Residential (retirement communities, etc.) ___ Recreational 
(golf courses, etc.) __ Other (please describe) ________ _ 
Miscellaneous: 
1. On a scale from 1 to 5 (see below), how do you perceive upper 
management support towards safety? 
2. On a scale from 1 to 5 ( see below), what is your attitude towards the 
importance of safety? 
3. When do you usually first get involved in a project? 
Conceptual Phase __ Design Phase __ Contract Execution __ 
Start of Construction __ Other (please describe) _______ _ 
Please use the following scale: 
0 - Don't know 
3-neutral 
1- not at all 
4-very 
2-somewhat 
5 - extremely 
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PROJECT MANAGER SAFE'l'Y SURVEY 
1. Please value typical project characteristics according to their importance to you 
on a scale from 1 (least important) to 5 (most important). 
On or under budget __ On or ahead of schedule __ Fulfill or exceed 
quality standards __ Good safety record __ 
Other (please specify) ___________________ _ 
2. In your opinion, rank the characteristics below according to their importance to 
ABC on a scale from 1 to 5 (use scale as in question 1). 
On or under budget __ On or ahead of schedule __ Fulfill or exceed 
quality standards __ Good safety record __ 
Other (please specify) ___________________ _ 
3. How do you budget for safety on a project? 
Take a percentage of other budget (e.g., labor costs expected) __ Take a 
fixed amount based on past projects __ "Gut Feeling" __ 
Other (please specify) ___________________ _ 
4. Approximately what percentage of total project cost is typically spent on safety 
for a special job (<$1,000,000)? 
Less than 0.05% ___ 0.05% - less than 0.1 % __ _ 
0.1 % to less than 0.5% ___ 0.5% and more __ _ 
5. Approximately what percentage of total project cost is typically spent on safety 
for a typicaljob (<$20,000,000)? 
Less than 0.05% ___ 0.05% - less than 0.1% __ _ 
0.1 % to less than 0.5% ___ 0.5% and more __ _ 
6. How do you develop a project-specific safety plan? Please describe (additional 
room on the back). Include if the safety plan is formal (i.e., written and 
distributed to all employees, subcontractors, vendors, etc.) or informal 
(communicated mostly by discussions with project participants). 
Please use the following scale: 
0 - Don't know 1 - not at all 2-somewhat 
53 
7. On a scale from 1 to 5 (see below), how important is team turnover (change of 
key personnel during project execution, i.e. PM, Superintendent, Foremen) to 
safety? __ 
8. On a scale from 1 to 5 (see below), how important are site visits by you to 
project safety? __ _ 
9. On average, how many site visits do you make for each project per month? 
IO.Please rank the following criteria by importance for selecting subcontractors on 
a scale from 1 to 5 ( see below): 
Safety record __ Competitive contract price __ Quality of work __ 
Timely performance __ Employee(s) of subcontractor __ 
Past Experience __ Other (please specify) ___________ _ 
11. When awarding a subcontract, do you furnish the subcontractor with a current 
copy of ABC safety rules together with the contract? Yes No 
Sometimes (estimate% of time) __ _ 
12.Are subcontractors required to submit written safety plans that include the 
ABC safety process? 
Yes No Sometimes (explain) _______________ _ 
13. Which safety items do you emphasize specifically on your projects? Please 
mark all that apply. 
Toolbox Talks __ ZIP cards __ PSO __ Weekly safety report __ 
Accident and Near Miss reports __ Equipment inspection records __ 
Corporate safety inspections __ Subcontractor safety violation report __ 
14. With regard to question 13, why are you specifically encouraging the marked 
items? Please explain (additional room on back). 
15.Do you have regular discussions at the PM level about current job problems? 
Yes No 
16.Do you have regular discussions at the Superintendent level about current job 
problems? Yes No 
Please use the following scale: 
0 - Don't know 1 -not at all 2-somewhat 
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17. Have you received a copy of the new ABC Corporate Safety Manual? 
Yes No 
18.Ifyou have received a copy, how long did it take you to read and review the new 
proactive plan to understand the approach? 
19.Did you have the opportunity to participate in the development of the new 
safety plan? Yes No 
20.Were you provided any training on the implementation of the new manual? 
Yes No 
21. Were you or will you be provided any training on the individual sections of the 
new manual? Yes No 
22.Have you ever served or are currently serving on a safety committee? 
Yes No 
23. What could be done to improve the implementation of the safety plan 
(additional room on back)? _________________ _ 
24. What could be done to improve ABC's safety program? 
Increase training for safety __ Refine PSO program __ 
Have a record of subcontractor safety performance __ 
Refme ZIP program ___ Change hourly incentive program __ Change 
salary incentive program __ Amplify work rules __ Change accident 
reporting and investigation___ Other (please specify) _______ _ 
25.Are there any practices mandated by OSHA that are unnecessary or by the 
company that are above and beyond OSHA requirements? Please identify. 
26.Each safety program has strengths and weaknesses. Please identify your 
perceived weaknesses of this program and give reasons why they are weak 
(additional room on back). If you have any ideas on how to improve them, 
please tell. 
Please use the following scale: 
0 - Don't know 1- not at all 2-somewhat 
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27. Please identify your perceived strengths of the program and give reasons why 
they are strong (additional room on back). 
Please use the following scale: 
0 - Don't know 1- not at all 2-somewhat 
56. 
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QUESTION 14 
Why Do You Encourage the Marked Items of Question 13? 
To promote safe work environment and safety behavior. 
Management stresses these. 
We must continuously emphasize the importance of a safe project. All items in 
question 13 are tools to enforce and educate our employees on how to work in a 
safe environment. 
Until recently, the marked items were part of the safety policy. Now more of the 
items become mandatory. 
I am very active in safety, since I have experienced disabilitating injuries. 
Tools to track safety performance. 
Aid to focus on the daily functions of the job. 
I have experienced a death connected with a faulty tagout/lockout procedure. 
This should be part of the requirements. Scaffolding control should also be 
increased. 
I feel these have the most impact on accident prevention. 
All are applicable and beneficial to promote and provide a .safe jobsite. 
Education, monitoring and self-inspection improve the safety of individual 
working on the project. 
They are company policy. 
It is my intention to hold all employees accountable and responsible for the 
safety of the project. 
Remind employees of potential hazards. Workers tend to get complacent the 
longer they are on the job. 
Use Toolbox Talks and ZIP cards to act as a frequent reminder to be safe. 
Safety officer visits to get additional outside observation and comments. 
Establish a paper trail to protect in case of litigation. 
It reminds the superintendent of safety. 
Tools to maintain and improve safety. 
Ensures that safety is a common topic and fresh in everybody's mind. 
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QUESTION 23 
What Could Be Done to Improve the Implementation of the Safety Plan? 
Express that the safety manual is a tool no different from other tools used in 
construction. The "golden answer" is not always present. Common sense, good 
judgment, and the mind set that no one needs to be hurt on our projects is the 
goal. 
Provide to project managers! 
The safety plan was given to us in a one-hour meeting. More time is needed. 
Provide more and different incentives for superintendents and job foremen. 
Subcontractors must adapt our work-rules. Their personnel should have a 
copy of our safety rules with them at the jobsite. This should be a natural 
process, not a tug-of-war! 
Have a meeting to review the manual. 
We need to emphasize that nothing we do is worth getting someone injured or 
killed. Hold project manager and superintendent accountable. I see some 
project managers and superintendents who are willing to take safety risks 
because doing it the safe way costs more money or is slow and inconvenient. 
Provide a meeting for new employees when new safety plan was released. 
Provide information on the intent of the plan. 
Utilize what we have until it is necessary to change. 
Periodically review plan at each jobsite and at division meetings to ensure that 
everyone has current information. Include issue date on each in plan. 
More support from upper management. 
Need additional training. 
Regional safety managers need to train and enforce the plan. 
We need involvement and interest from upper management. 
Provide case studies of past projects that explain both good and bad safety 
issues. 
Explain how safety affects specific issues to our business unit. 
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QUESTION 24 
What Could Be Done to Improve ABC's Safety Program? 
Prequalify safe subcontractors before the bid or award. This unfortunately will 
increase project costs which our customers typically do not understand. 
Have corporate safety officers provide written, narrative report after each jobsite 
visit. 
Educate subcontractors that we use frequently. 
Present safety manual to subcontractors. 
Look at safety programs of customers that we do work for. Many things can be 
learned from them. Attempt to collaborate with non-competitors in our 
industry and exchange safety programs and suggestions. Automatically have 
safety drawings and bonuses every quarter (e.g., enter the names of accident-
free crews), and provide casp. prizes or more valuable prizes instead oft-shirts, 
etc. 
Make it clear to everyone that safety should be their number one priority. 
Provide in contract that ABC can hold payment for subcontractors until 
violations are cleared. 
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QUESTION 25 
Are There Any Practices Mandated by OSHA that Are Unnecessary or by the 
Company that Are Beyond and Above OSHA Requirements? 
Hard hats without an overhead exposure. 
None viewed as unnecessary. 
ABC has a 6' fall protection program for all people on the job. 
OSHA has several policies that are overboard and impractical. 
Enforcing the wearing of long pants in southern climate. 
100% eye protection is hard to force on subcontractors. 
61 
QUESTION 26 
Please Identify Your Perceived Weaknesses of This Safety Program and 
Explain Why. If You Have Any Ideas on Improvement, Please Include These 
Balance between keeping budgets and schedule. We have to educate our 
owners that the little extra cost and time are worth having an accident-free 
project. 
There is no safety program without management support at the division level. 
A structured program needs to be developed and followed by all divisions. It 
appears that the program is not always followed or that there is confusion on 
what the purpose of individual items is. Some divisions do more, other less, 
other have variations. The safety program and its requirements should be no 
different from any other standard every-day business function that is in place. 
Written documentation by corporate safety officers does not occur. They visit 
the jobsite with the superintendent and do not document positive or negative 
situations. 
Not embraced by all. 
The program has not been pushed very hard until recently. Coverage on 
jobsites is lacking, inspectors should spend more time on the job. 
Implementation is the greatest weakness; everybody is too busy to take the time 
to learn and practice the new program. 
ZIP is weak and not working. Sign-off on safety rules should be part of the 
contract. 
Feedback from field personnel should be considered when planning for safety. 
Difficulties exist in forcing subcontractors to abide. 
Subcontractor safety records are not available. 
Subcontractors do not have same (lower} safety perception as ABC. ABC also 
increasingly employs inexperienced personnel due to the fast growth. Upper 
management is reluctant to make an issue of the lack of safety enforcement. 
More specialized training to identify specific hazards. 
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The safety plan is not enforced to the extent of which it was written. Exceptions 
are made at the field level. 
Spreading the message to subcontractors who are very hardheaded. 
The program has many components and is difficult to __ understand. A frequently 
distributed summary may be helpful. 
Needs more support and incentives from upper management. 
Lack of training and information. 
Local safety committee lacks support from management and participation from 
project managers and superintendents. This will not change without an 
increase in priority from upper management. 
The program is only as good as the project manager or superintendent 
implementing it. 
Far too much paperwork for the field to process in our division, but it is a 
necessary evil. 
It is hard to implement new ideas and practices in a division spread out so far. 
Our division does not get a lot of attention from corporate safety department. 
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QUESTION 27 
Please Identify Your Perceived Strengths of the Program and Explain Why 
They Add to a Strong Program 
Increase in quantity of corporate safety officers by office or region. 
Company CEO is supportive of safety. 
The intent is good, and it has material. 
I enjoy the monthly safety newsletter, but it is sporadic due to lack of 
information given to the safety committee. 
Corporate support, financial incentives. 
New safety management now explains reasons and importance of safety. 
Financial implications are explained, and safety managers educate project 
managers. 
Program is great, so when all parties understand it, accidents should be 
minimized. 
New management seems to make a big difference with industrial experience. 
The current safety program requires involvement from every level of 
employment. 
Fewer incidents than in the year before. 
A core group of superintendents and upper managers who cares about safety 
and their subordinates. 
Strong enforcement of the safety program with the backing of upper 
management. 
Information in the new manual is clear, concise, and easy to understand. 
With the many components, most potential hazards are mentioned and can be 
corrected. 
Increase the time spent by the safety officer in our division. 
ZIP cards, Toolbox Talks, and the public image. 
I have been impressed by ABC corporate safety attitude and support. 
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The company supports the program monetarily; a superintendent will not be 
punished for spending extra money on safety. 
Strong support from corporate and division management. 
We receive specific answers to our questions. 
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APPENDIX D. FATAL WORKPLACE INJURIES 
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FATAL WORKPLACE INJURIES IN CONSTRUCTION 
Year6 Fatalities2 Incidence Ratesi Relative Errors3,4 
1978 925 
1979 960 
1980 839 9 
1981 800 29.2 10 
1982 720 28.7 16 
1983 670 26.3 13 
1984 660 22.8 12 
1985 980 30.8 9 
1986 670 2.03 14 
1987 820 24.3 13 
1988 850 24.3 11 
1989 780 22.4 10 
1990 700 20.6 12 
1991 500 16.6 17 
1 Incidence rates represent the number of fatalities per 100,000 full-time workers 
and were calculated as: (N/EH) X 200,000,000 where 
N = number of fatalities, 
EH = total hours worked by all employees during the 
calendar year, 
200,000,000= base for 100,000 equivalent full-ti.me workers 
(working 40 hours per week, 50 weeks per year). 
2 The Bureau believes that its annual survey significantly understates work-related 
facilities because of their relatively rare occurrences. To provide more complete 
data on this basic element of workplace safety, BLS has developed the Census of 
Fatal Occupational Injuries which provides a systematic and verifiable count of 
fatally injured public and private sector workers. This program uses administrative 
-records such as death certificates, workers' compensation fatality claims, medical 
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examiner's records, and other reports to Federal and State agencies, to identify the 
workplace facilities and compile descriptive data on the workers and the 
circumstances of their deaths. 
3 The annual survey estimates of occupational injury and illness incidence rates 
and numbers are based on a scientifically selected probability sample, rather that a 
census of the entire population. These sample-based estimates may differ from the 
results obtained from a census of.the population. The sample used was one of 
many possible samples, each of which could have produced different estimates. 
The variation in the sample estimates across all possible samples that could have 
been drawn is :measured by the relative standard error. The relative standard error 
is used to calculate a "confidence interval" around a sample estimate. 
The 95-percent confidence interval is the interval centered at the sample estimate 
and includes all values within 2 times the estimate's relative standard error times 
the estimate. If several different samples were selected to estimate the population 
value (e.g., injury and illness incidence rates), the 95-percent confidence interval 
would include the true population value approximately 95 percent of the time. 
For example, the 500 fatalities in the manufacturing division in 1990 have an 
estimated relative standard error of 8 percent. Hence, we are 95 percent confident 
that the interval between 420 and 580 (or 500 ±. (2 x (500 x 0.08)) includes the true 
number of fatalities in the manufacturing division in 1990. 
4 The industry division level represents the lowest (smallest) groupings for which 
the Bureau presents the annual survey fatality data. The relative standard errors 
for the annual survey fatality data at the total cases or lost workday cases at this 
level. 
Below the industry division level, the annual survey fatality data have even higher 
relative standard errors, which result in border confidence intervals. Because 
fatalities represent the most serious types of occupational injury and illness cases 
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and because the annual survey fatality data have high relative standard errors 
(broad confidence intervals), the Bureau does not publish these data below the 
industry division level. 
s Data for 1974-75 are based on the Standard Industrial Classification Manual, 
1967 Edition; data for 1976-87 are based on the Standard Industrial Classification . . 
Manual, 1972 Edition; and data for 1988-91 are based on the Standard Industrial 
Classification Manual, 1987 Edition. 
6 Comparable data are not available for 1972-73. 
7 Data are not available by industry division for 197 4-77. 
s Unpublished data. 
NOTE: Dashes'-' indicate data that are not available or data that do not meet 
publication guidelines. Because or rounding, components may not add to totals. 
the data are also subject to nonsampling error. the inability to obtain information 
about all cases in the sample, mistakes in recording or coding the data. and 
definitional difficulties are examples of nonsampling error in the annual survey. 
Source: Bureau Of Labor Statistics. U.S. Department of Labor, June 1993 
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